A METHOD OF IDENTIFICATION AND DESCRIPTION OF
" SUGAR CANE VARIETIES, AND ITS APPLICATION
TO TYPES GROWN IN PORTO RICO. i

By H. B. COWGILL,‘P]HHt Breeder, Insular Lxperiment Station,

The number of varicties of sugar cane (Seaccharum officinarim)
is inereasing rapidly,* and for this reason it is desivable to Lave P}
method of deseribing and identifying thew. In some cases the points
of difference are easily scen, but usnally this is nét so/ This may he
due to any of the following reasons: firgt, that there is a wide range
of variation within the varieties, S0 that, as a consequence, the type
I8 not represented in a single stalk, or in a single plant; sccond,
that a large number of varieties tends to make the differences be-
tween some of them very slight; and third, that the differences are
quantitative variations of characters common to all, and not the
addition of definite new characters. The distinguishing marks are not
always found on all the stalks. The type iz in many cases diffienlt
to determine, and although two varietics grown side hy side may he
seen to be distinetly different, it is not always easy to state wherein
the differences lie.

Cane varieties vary widely in economic characters as well as in
appearance. These characters are yield of cane, sugar content, mill-
Ing quality, resistence to diseases, resistence to unfavorable condi-
tions for growth, and so forth. Some varieties are much better suited
to certain localities than others, and in Porto Rico it may be said that
the four kinds of canc extemsively cultivated are most commonly
grown in more or less well-marked regions. This seems to he largely
due to soil and climatic conditions, although it ig difficult to state defin-
itely, in every case, the exact factors which control their distribution.

THE PARTS OF THE SUGAR-CANE PLANT,

'The sugar cane belongs to the grass family, or Gramineae, sub-
family Poacoidene, tribe Andropogoneae, and genus Saccharum. The
stems are unbranched and solid. The leaves are alternate and are

* The increase in the number of vavioties is a result of breeding, conducted for the
purpose of securing superior kinds, This is being dene in practically all cere-produe-
ing countries. It was commencod in Java in 18B7 and in the PRritish YWest Indies in
1888, and waa takeun up on account of the sdvance mads by the sugnr heet industry in
competition, and an apparent deterioration of the standard varieties of cane.
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deeidnons, with the apparent exception of certain varieties whose
Jeaves adhere to the stalk after they have become dry. There is a
bud at each node at the place of attachment of the leaf-gheath. The
inflorescence is a many-flowerved panicle. The spiklets ave one-flow-
ered, in pairs on an articulate rachis and ave enveloped in long, silky
hairs.

The cane, in common with many other grasses, iy propagated by
the development of rhizomes from underground buds, by the growth
of buds of the stems when they come in contact with the moist soil,
and by means of true seed. A stool of cane may be large or small,
and may reproduce itself by rhizomes a greater or fewer number of
years, depending on the tenacity of the variety and fertility of the
soil.

{ The nost impartant differences for purposes of identification are

variations in the parts of the stalk, Differences in floral parts can-

not well be used, because many varieties do not blossom, and beeanse
the period of flowering lasts only a few weeks. The stalk is the part
of commercial importance and it is often desired to identify varieties
by the stalk alone. However, the characters of the leaf are sometimes
distinetive and may be used in identifying standing cane. More or
less distinet differences are seen in the two parts of the leaf, the
leaf-blade and the leaf-sheath.

The Statk.— Stalks of different ages are usually found in a single
stool, due to the fact thai the buds from which they develop do not
all start at the same time.* As stalks change in appearance towards
maturity, neither very young stalks, nor those completely mature
are most typical of a variety. The appearance of the stalk is also
affected by its state of vigor, due to soil or climatic conditions. For
example, a prolonged dronght causes the internodes to grow short,
whereas favorable moisture eonditions preduce long internodes and
larger and plumper buds. A stalk of cane is composed of nodes,
internodes, and buds, and these parts show characteristies whieh aid
in distinguishing one variety from another.

The Internode varies in average length, diameter, and shape, heing
often nearly round, but frequently more or less flattened, sometimes
tumid, and sometimes constricted, or larger on one side or at one end
than at the other. TIn many varieties the internodes are more or less
distinefly furrowed on one side, the furrow varying in length, depth,
and width,

* The ¢une hag n tendency to mobure most rapidly in the fall and winter., The blos
soming peried is in November nnd Deeember, nnd afger blooming it comes o muotarily
more quickly, unless the occurrence of henvy rains retards_ripening; bub new stalks moy
appear ot different timee during the growth of the eane, and therefore the state of maturity
of any stalk depends largely on its age. '
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The mode variegs mainly in form and size. 'T'he leaf-scar varies
more or less in shape and prominence, and it is sometimes beset with
short, stiff hairs. Tt divides the node into two parts; the part above
the leaf-sear consisting of a band or ring, which varies in width and
in form, and has many rudimentary roots, there heing differences
in the number, arrangoment, and general appearance of these roots.
The portion of the node below the leaf-sear is a more or less depressed
ring extending around the stalk.

The Bud.—This usually shows greater varietal differences than
the other parts of the cane. Buds vary in length, width, prominence,
and shape. The outside seales show differences in shape, size, and
texture; their outer edges form a flattened margin wlhich varies in
width and in form. Buds are more or less acute-pointed and some-
times bearded, or hairy. .

The general characters of the stalk are its color, length, diameter,
shape, and amount of glaucousness, or ‘““bloom.’’

The Folinge, as a whole, varies in color and in relative abundanee,
The leaf-blade varies in length, width, shape, position, and color.
The leaf-sheath shows differences mainly in shape, color, vestiture
and tenacity to the stalk. At the place of union of sheath and leaf
there ave often characteristic differences. The edges of the sheath,
Just below the point of union of sheath and leaf, have appendages or

““auricles,” which vary in size and shape. The surface and. edges
of leaf and leaf-sheath also vary in amount and character of their
vestiture,

TEREMS USED IN DESCRIBING CANE VARIETIES.

It is necessary to take into consideration variations which exist
within the varieties in making descriptions, as it is not always pos-
gible to find distinguishing, and at the same time plainly evident
marks, so that usnally the type must be gotten from several canes
of the variety. Average canes should be deseribed, the extreme va-
riant forms being noted but given minor consideration. The most
marked characteristies and their range of variability can be remem-
hered for purposes of identification.

Special terms are used in this paper to deseribe various parts of
the cane, as follows. The habit of the plant is deseribed as erect,
inelining, reclining, reeumbent, or spreading. The term spreading
indieates a tendency of the elunp to recline in all direetions from
its conter. The term staggered, as applied to the internodes, means
alternating in their main axes, from forward to hackward and viee
versa. The term tumid means enlarged or swollen. “‘Shoulder’
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is applied to a sudden increase in size, or an offset. 'T'he Furvow is
a channel sometimes extending np from the point of attachment of
the bud, for all, or a part, of the length of the internode. Barbate
signifies bearing hairs, or bristles, in = tuft, like a beard. Barbellate
means beset with short, stiff hairs.  The term margin is applied to
the flattened edge of the hud, formed by the edges of the outside scales,
Lobes are expanded areas of the lower part of the margin. Buds are
described as prominent when they project from the stall, depressed
when the point is turned down upon the stalk, and appressed when
flattened against it. The throat of the leaf-sheath iz the region
adjaecent to the place where it joins the blade. The ligula is a mem-
branaceous appendage of the leaf-sheath, extending wup from the
point of union of the sheath and blade. The auvicles ave lateral
appendages of the leafsheath, just below the point of union with
the leaf. Setae ave hairs, or bristles, usually rigid and sharp pointed,
but sometimes soft, which are often, hut not always, found on the
back of the leafsheath. The term vestiture applies to the setae
or' hairs ocenrring on the leaf-sheath or at its throat.

DESCRIPTION OF VARIETIES.

Following are descriptions of some of the cane varieties which
have been under trinl at thig Station. The purpose is to show the
application of a method nsed in identifying and deseribing varieties,
as well as o give descriptions of some of the most important kinds
in Porto Rico. The names by which they are known here may be
different, in some cages, frow their original names, as many of them
came to us indirectly, The deseriptions apply io the canes known by
these names on this Island. -

Ofaheite.—Habit erect to reclining, Length medium. Diameter
medinm to large. Shape of stalk eurved. Color greenish yellow,
a glaucous ring on the lower half of the node. Internodes varying
much in shape; typically rather tumid, but sometimes with sides
straight, and when tumid most so on the side opposite to the one
which bears the bud; somewhat flattened, vsually more or less stag-
gered; furrows medium: to shallow. Nodes medium sgize, longest
on the bud side; leaf-gcar set more or less oblique and projecting
somewhat prominently from beneath the bud; the portion above the
leaf-scar about the same diamefer ag the internode above, except
when the latter is tumid; the depressed ring, forming the portion
below shallow; rudimentary roots in two or three rows. Buds typi-
cally sub-eliptical to ovate in ovtline but varying in size and in rela-
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tive fength and width; apex semi-elliptical lo acute: margin narrosw
and conforming to the shape of the bud; no prominent lobes ; some-
times hairy on the sides and bearded near the apex. Foliage medinm
abundant, light green in color. Leaf of medium width and length,
tapering into a long and fine point. Leaf-sheath rather Aattencd at
the throat; auricles medium to large, often long and acute-pointed
on one or both sides of the stalk; ligula medium length, with the
upper edge depressed in the center. Vestituve of leaf-sheath many
setae which are stiff and not closely appressed. Vestitare of throat
of shieath a small amomnt of medium fine hairs on or adjacent to the
aurieles.  Most important distinguishing characters shape of the buds
and of the internodes.

Rayada.*—Habit erect to recumbent. Length medivm. Tdiam-
eter variable but averaging abont medium. Shape of stalk more or less
curved.  Colov longitudinally striped with veddish-purple and light
green, the stripes varying in width with different stalks and different
internodes; more or less glaucous. Internodes medium to shori,
slightly flattened, typiecally plump, and more or legs tumid on the
side opposite the one on which the bud occeurs, sometimes straight-
sided, often staggered; furrow medium to shallow but nsually broad.
Nodes medium size; the portion above the leaf-scar often a little
smaller in cireumference than the internode, and usually a slightly
projecting ring at the dividing line of the node and the internode
abdve; the depressed ring forming the portion helow typicajly deep,
cspecially below the bud; the leaf-sear projecting from beneath the
bud; rmdimentary roots in about three rows. Buds varying in size
and in relative length and width, typically broadly ovate-acuminate to
broadly ovate in outline, sometimes ohtuse-angular; usually plump;
point rounded to mediwm acute; margin medium to wide, typically
with medium to large lobes on the sides, often bearded at the point.
Foliage abundant, the dry leaves also retained far down on the stalk,
medium green in color. Leaf medium width, medium length, tapering
into a long point. Leaf-sheath flattened laterally; auricles medium to
small, sometimes pointed on one side of the stallk; ligula medium
length, with the npper edge rounded in ontline. Vestiture of leaf-
sheath a few short setae in a line on the back. Vestiture of throat
of sheath medium eoarse hairs on, or adjacent to, the auricles and
- on the edges of the base of the leaf, also sometimes pubescent on the
surface of the base of the leaf. Most impertant distinguishing ehar-
acters color and the shape of the buds.

* This is the striped cane which is widely cultivnied on this Island, T is apparently
closely related to the Orystallina waviety.
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Crystallina.—Habit evect to recumbent. Diameter medinm.
Shape of stalk usually curved. Color varying from shades of greenish-
red to straw color, sometimes tinted with violet or purple; very glan-
cous. Internodes varying in length, bhut averaging about medinm ; va-
rying also in shape, often tumid on the side opposite the one on which
the bud occurs, typically plump, and flattened laterally; furrow me-
dinm depth. Nodes medium size, typically larger in the upper part;
the lower portion a distinctly depressed ring, which is deepest below
the bud; the leaf-scar projecting prominently from beneath the bud,
but adhering closely to the stalk on the opposite side; rudimentary
roots in three or four rows. Buds varying in length and width, usnally
plump; typieally broadly ovate-acuminate to triangular, with a mai-
gin medium to wide; sometimes broadly ovate or semi-elliptical; lobes
typieally distinct; may or may not start to expand on the standing
cane. Foliage abundant, some of the dry leaves also adhere to the
stall, medinm green in eolor. Leaf medinm width, medium length,
tapering. into a long, acute point. Leaf sheath somewhat flattened
laterally at the throat; auricles medium size; ligula medinm length,
with the upper edge rounded in oufline, or occasionally slightly de-
pressed in the cenfer. Vestiture of leaf sheath a few setac in a line
on the back. Vestiture of throat of sheath medimm coarse hairs on
aurieles, adjacent edges and face of the leaf, and sometimes fine hairs
on the surface of the base of the leaf. Most important distingnishing
characters color and the form of the internodes and buds.

Cavengerie—Hahit ereet to reclining. Length medinm. Diame:
ter medinm. Shape of stalk more or less curved. Color dark wine
to greenish-red, with faint greenish to hronze longitudinal stripes;
the lower part of the node more or less glavcous. Internodes nearly
round in eross-scction, medivm to long, typically almost straight-
sided, but sometimes inclined to be tumid in the lower half; often
more or less staggered; furrow very shallow. Nodes small; the leaf-
scar often oblique, usnally a slightly prominent ring at the upper limit
of the node; the depressed ring forming the portion of the node
below narrow and shallow; two, to oceasionally three, rows of vuudi-
mentary roots. DBuds wusually dark in color, typically plump and
very short, with the margin searcely perceptible, and the point round
and obtuge, set in a cavity of the stalk; but sometimes longer and
the point more acute. Foliage abundant, medinm green in color.
Leaf medium width, medium to short, semi-erect, tapering to a fine
point rather abruptly. Leaf-sheath glightly flattened at the throat;
color reddish green, striped with light, longitudinal stripes; auricles
small ; ligula medium to narrow, turned in toward the stalk, and
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with the upper edge depressed in the center. Vestiture of leai-
sheath many shavp, stiff setae. Vestiture of throat of sheath straight,
rather short hairs on the auricles, adjacent edges of the leaf and leaf-
sheath, and sometimes on the face of the base of the leaf. Most im-
portant distinguishing characters color, striped leaf-sheath, and form
.of the buds.

Yellow Caledonia.—Habit erect. Length long. Diameter above
medimm. Shape of stalk straight. Color greenish-yellow, tinged with
red on the upper internodes and where exposed to the sun; with fine,
dark-colored cracks in the epidermis; more or less glaneous on the
lower part of the node. TInternodes long and quite nniform ; typically
straight-sided, but sometimes slightly ™ constricted and sometimes
glightly sub-conical; no furrew., Nodes rather large; the portion
above the leaf-scar long and about the same diameter as the infer-
nodes; about four rows of rudimentary roots; leaf-sear projecting
prominently from beneath the bud. Buds nsually small but uniform,
about as broad as long, typically ovate to sub-clliptical in outline,
plump and with a margin narrow but nniform as to width, and fol-
lowing the shape of the bud; scales of fine texture; bearded at the
tip and sometimes pubescent on the sides. Ioliage abundant, green
leaves inclined to adhere to the stalk rather far down, but the dry
leaves are shed; medium dark in eolor. Leaf broad, long, tapering
medium abruptly into a point. Leaf-sheath large in cireumference at
the throat, color light green with sometimes a pinkish tinge; anricles
small; ligula medinm length, with the opper edege depressed in the
center, Vestiture of leaf-sheath a few setae in a line on the back.
Vestiture of throat of sheath short hairs on the auricles, adjacent
edges and face of the base of the leaf, and somotimes back of the
ligula; also sometimes finely pubescent on the face of the base of the
leaf. Most important distinguishing characters color, cracks in the
epidermig, and form of the internodes.

B-347.—Habit ereet to reelining. Length medium to long. Di-
ameter medinin to large, Shape of the stalk usually straight. Color
vellowish-green, with a tinge of red on the upper internodes; wore
or less glancons; marked with irregular, light-colored spots, appar-
ently caused by a loss of the enticle. Infernodes slightly flattened,
medium length, usually staggered; sides somctimes straight but
usually more or less tuwmid, mainly on the side opposite the one on
which the bud grows. Nodes medium to large; the leaf-scar pro-
jecting out a little on all sides; above the leaf-scar often a little
smaller than the portion of the internode just above it; rudimentary
roots two to five rows. Buds typically long in comparison to width,
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ovate to oval in ontline, with the point extended flat apainst the cane;
margin narrow, the point of the margin typically long and semi-
elliptical in shape. Toliage medinm in amount, medimm green In
color. Leaf of medivm width, mediun to short, sub-evect, edges hav-
ing a tendency to curl, Leaf-sheath flattened Taterally at the throat,
glancous; auricles medivum size; ligula medinm to short, with the
upper edge usually depressed in the center. Vestiture of leaf-sheath
many long and vather soft setae. Vestiture of thront of sheath me-
divm abundant, long, rather soft Lairs on the auricles, and adjacent
edges and face of the leaf, and sometimes behind the ligula; algo
sometimes pubescent on the face of the base of the leaf. Most impor-
tant distinguishing eharacters the form of the huds, curling of the
leaf, and light colored spots on the internodes.

B-3412.—Habit ereet to inclining. Length long. Diameter me-
dinm to small. Shape of stalle straight to slightly carved. Color
greenish-red but varying in redness with amount of sun-exposure; a
glaneous ring on the node below the leaf-scar. Internodes medium
to long, nearly round in cross-section, typically straight or slightly
depressed on the side above the bud but tumid on the opposite side;
furrow just perceptible. Nodes medinm size, typically larger above
the leaf-scar than below it, slightly longer on the side of the bud;
about three rows of rudimentary rvoots. Buds typically having
started to expand, projecting through the outer scales and standing
out from the stalle; before starting typically semi-elliptical to broadly
ovate in ontline, plump, adhering closely to the stalk, having a margin
of medium width, lobes inconspicuous, Foliage rather less than wme-
dium, medinm to dark in color. Leaf narrow, medium length, ta-
pering into a long point, Teaf-sheath nearly round at the throat,
often reddish in color; aunricles medium size; ligula medium to
short, with the upper edge rounded in outline. Vestiture of leaf-
sheath many medinm stiff setae. Vestiture of throat of gheath me-
dium coarse hairs on the auricles and sometimes extending onto the
‘edges and surface of the base of the leaf. Most important distin-
guighing characters color and the shape of the buds and the inter-
nodes. '

B-109.—Habit erect to inelining. Length medium to long. Di-
ameter medium to large. Shape of stalk more or less curved. Color
greenigh-yellow, with a glancons ring below the leaf-sear. Internodes
medium length, nearly round in cross-seetion; typically nearly
straight-sided, but sometimes slightly staggered, and then slightly
tumid on the side opposite the one on whieh tlie bud oceurs; furrow
not perceptible, or very shallow. Nodes mediwn size; above the leaf-
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sear about as large or larger than the internodes, usually a prominent
© ring af the upper limit of the node; two to three rowsg of rudimentary
roots. DBuds typieally variable in size and shape and more or less
triangular in shape, nsually short for their width, sometimes having
the appearance of heing fivesided; margin typically narrow and
uniform in width with the sides of the bud, cdges cither straight,
curved or irregular; lobes small or none. Ioliage abundant; retained
well down on the stalk, including some.of the dry leaves; medium
to dark in color. Leaf medinm to broad, medium length, tapering
into an aente point of wmediwm length. Leaf-sheath almost round
at throat, glancous; auricles small, sometimes long-pointed on one
side of the stalk; ligula medium to short, with upper edge rounded
in outlive. Vestiture of leal-sheath a few setae which are short and
soft. Vestiture of throat of sheath medium coarse hairs on the auri-
cles, edges and surface of hase of the leaf, and sometimes a few extend-
ing to the area hehind the ligula. Most important distinguishing
characters color and the form of the internodes and bhuds.

B-208—Habit ineclining to reclining. Length medium to short.
Diameter medim to large.. Shape of the stalk usnally curved. Color
wedium green, more or less glaucous. TInternodes nearly rownd in
cross-section, typieally short and tumid, and with a prominent
shoulder on the side opposite the one on which the bud occurs; fur-
row very shallow, Nodes swall; the portion ahove the leaf-sear a
little longer, and larger in cirennference than that below: the de-
pressed ring formning the portion below the leaf-scar medivin depth
hut narrvow, deepest below the hud. Two or three rows of rudiment-
ary roots. DBuds typieally having started through the scales and pro-
jecting out from the stalk in a globoid {o econieal point ;i hefore
starting short and swollen; when very young iypically flat, very
broad and ovate-cuspidate in outline, with the margin extending
across the top or rather than on the sides; lobes typically well-marked.
Ifotiage medinm in amount, rather dark in eolor. Leaf medium to
short, broad, growing semi-erecf, tapering mediom abruptly into a
point. Lealsheath broad, almost round at fhe throat, light green
to reddish-green in color; auricles medium to small; ligula medium
length, with the upper edge slightly depressed in tlie center. Ves-
titure of leaf-sheath many long, medium stiff setac, not efosely ap-
pressed.  Vestiture of throat of sheath medimin soft hairs on the
aurieles and edges of the hase of the leaf, and more or less on the
adjacent area of the face of the leaf. DMost important distingnishing
characters form of the internodes and huds.

B-6450.—Habit reclining. Tength medium. Diameter mediun:.
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Shape of stallk more or less curved. Color green when young, yel-
lowish-green when mature; the surface is smooth and sometimes
glossy on the young stalks but when old it often containg fine eracks;
usually glancous on the lower portion of the node. Internodes me-
dium length; typically variable in shape, but tumid on the side op-
posite the bud and more or less staggered; furrow broad and shallow,
deepest underneath the bud. Nodes medium length; the depressed
ring forming the portion below the leaf-sear medium swidth and depth,
deepest immediately below the bud; rudimentary roots Tar apart,
white, in two to four rows. Buds medinm size, typically ovate to
triangular in outline, rather flat when young; margin usually nar-
row and conforming to the shape of the bmd; sometimes pubescent
at the base. Ioliage abundant, medimm green in color. Leaf of
medium length and width, tapering inte a medinm long point. Leaf-
sheath flattened laterally at the throat; auricles medium to large,
often a little more pointed on one side of the stalk than the other;
ligula medinm to long, with the upper edge rounded to ohtuse-pointed
in the center. Vestiture of leaf-sheath rather fine setae. Vestiture
- of throat of sheath medium soft hairs on the auricles and edges of
the base of the leaf, and sometimes a few in adjacent avea behind
the ligula. DMost important distinguishing characters color and shape
of the buds and the internodes,

B-7246.—Habit ersct. Length medinm. Diameter medium to
large. Shape of stalk straight. Color green to yellowish-green, some
of the upper internodes slightly reddened; the lower portion of the
node glaucous. Internodes medium to long, nearly round in eross-
section, almost straight-sided, but the shorter internodes are tumid
and the Jonger cnes typically slightly constrieted in the lower half
on the bud side, or all around, making the upper half the largest in
eirenmference; furrow broad but unsually shallow. Nodes medium
to large, the portion above the leaf-scar ghort on the side opposite
the bnd; typically swmaller in diameter ahove than below; the upper
portion inereasing in size from below upward, and forming a promin-
ant ring at the upper extremity of the node; the leaf-sear and the
depressed ring forming the portion below it oblique; two to three
rows of rudimentary roots, which are conspicnous. Buds varying in
size, generally adhering closely to the stalk, usually about as broad
as long; typically ovate to breadly ovate in outline, with the point
rounded and the margin medium to narrow; sometimes bearded at
the apex. Foliage abundant, medinm green in color. TLeaf medium
to wide but variable, medium length, tapering into & medinmn to long
point. Leaf-sheath distinetly flattened laterally at the throat; auri-
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cles medium to large, those on one side of the stalk sometimes acute-
pointed, and on the young sheaths, overlapped by the others; ligula
medium to short, with the upper edge sub-elliptical, to obtuse-pointed
in the cemter. Vestiture of leaf-sheath very long, sharp and promin-
cnt setae. Vestiture of throat of sheath medinm soft hairs on the
auvicles, edges of the leaf, and a few back of the ligula. Most im-
portant distinguishing characters the shape and size of the internodes
and the buds.

B-1809. -Habit erect. Length long. Diameter large. Shape of
stalle straight. Color medivm green when young, but becoming yel-
lowish-green with age; a glaucous ring on the node below the leaf-
sear, which becomes dark with the aging of the stalk. Internodes
medium to long, flattened; typieally nearly straightsided or largest
in diameter just above the node, where there is a prominent ring,
and on the side opposite the bud a shoulder; furrow broad and rather
decp, but narrower and shallower toward the top of the internodes.
Nodes rather large; typically smaller below the leaf-scar than above,
and increasing in size above until the lower limit of the internode
is reached; two or three rows of rudimentary roots; the depressed
ving forming the portion below the leaf-sear shallow . on the side
opposite the bud but deeper immediately below it. Buds typieally
long and more or less triangular in shape with the point either broad
or acute; but sometimes about as broad as long, more or less ovate
and acute-pointed; adhering rather closely to the stalk; offen in-
creasing in length on the standing stallk, but not usually projecting
much through the seales; margin mediwm to narrow, and conforming
to the shape of the bud, or forming small lobes at the sides; usually
bearded near the point. Wolinge abundant, medinm green in color,
many dry leaves also retained. Teaf medium to broad, medinm
length, erect growing. Lcaf-sheath somewhat flattened at the throat,
glaucous; auricles medium to small; ligula medinm length, with the
upper edge usually depressed in the center. Vestiture of leaf-sheath
medimm stiff setae on the back. Vestiture of throat of sheath medium
long hairs on the aurieles and edges of the base of the leaf, and some-
times a few on the adjacent areas of the face of the base of the leal
sometimes slightly pubescent on the face of the base of the leaf. Most
important distinguishing characters the shape and size of internodes,
buds, and leaves.

B-3859.-—Ilabit inclining. Length medium., Diameter medium.
Shape of stalk more or less curved. Color wine to greenish-wine ;
a glaveous ring on the lower half of the node. Intermodes mediuin
length, nearly round in eross-seetion, varying in shape with different
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stalks, sometimes straight-sided, but typically twmnid in the lower
part, .especially on the side opposite the bud, and sometimes cons-
tricted above; move or less staggered; furrow shallow. Nodes rather
long, eonsiderably longer on the side to which the bud is attached;
leaf-scar usually oblique; the portion above typically lareer in diame-
ter than that below; two or three rows of rudimentary roots; the
depressed ring forming the portion helow the leaf-gear medium depth
and narrow. Buds typically expanded and projecting out from the
stalk, but before starting adhering closely to the stalk and typically
ovate to oval in outline; margin narrow and conforming to the shape
of the bud, bearded at the point. Foliage abundant, medinm green
in color. Leaf medinm width, length medinm to short, growing crect,
tapering rather abruptly to a fine point. Leaf-sheath flattened at
the throat, reddish in eolor; auricles medinm size but sowmetimes
acute-pointed on one side of the stalk; ligula medinm width, with
the upper edge rounded to obtuse-pointed in the center. Vestiture
of leaf-sheath a few short and fine setae on the back, rather closely
appressed. Vestiture of throat of sheath medimm long and coarse
hairs on the auricles, the adjacent edges of the leaf, and sometimes
a few hehind the ligula.  Most important distinguishing characters
shape and size of the internodes and the huds.

B-6292.—Habif ereet. Length long. Diameter small. Shape of
stalle straight. Color light greem to reddish-green, n glancous ring
on the node helow the leaf-sear. Internodes almost round in eross
section, usually tumid on.the side opposite the bud and slightly
depressed on the bud side; furrow, when present, hroad and shallow,
Nodes medinm size, longest on the bud side; the depressed ring form-
ing the portion helow the leaf-sear shallew. Buds usually having
commenced to expand and standing out from the stalk, the shoot
heing acute-pointed and extending through the seales; when not
having started to develop shoots the buds are typically broadly semi-
elliptical in ontline, with a margin of medimn width. Foliage ne-
dium to abundant, medinm green in color, Leaf narrow and long,
tapering into a loug point. Leaf-sheath slightly fattened at the
throat; awricles large and obtusc-angular, exeept occasionally on
one side of the stalk they are semi-aeute pointed; ligula medinin to
long, with the upper edge rounded in outline. Vestitnre of throat
of sheath wedium coarse hairs on the auricles and adjacent edges
and swrface of the leaf. Most important distingmishing characters
the form of the buds and the long, slender stalk.

B-1753.-—Habit erect to inclining. Length long. Diameter small.
Shape of stallkk straight. Color straw color to yellow, a glancous
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ring on the node below the leaf-sear. Internodes nearly round in
eross-section, straight-gided op slightly depressed on the side on -which
the bud ocecurs, nsually largest in diameter at the Place of union
with the node below ; furrow shallow or none. Nodes nmediam to
large; the portion above the leaf-sear long, typically lorge in cir-
ecumference and appearing swollen, or expanding from the bottom
upward to the lower limit of the ternode; Icaf-scar eclose to the
stallt on the side opposite the bud but projecting out from heneath
the bud; rudimentary roots very close together and in about four
or five rows; the depressed ring forming the portion below the leat-
gear shallow. Buds close to the stalk, or slightly prominent; young
buds fypically flat against the stalk, ovate to acute, and with a nar
row margin, ‘uniform with the sides of the buds. Toliage vather
scant, the leaves being shed far u p on the stalk; light green in color.
Leat narrow, short, growing evect, tapering into a long point, some-
times breaking off at the throat and falling frowm the sheath. Leaf-
sheath nearly round at the throat; auricles medinum to large, some-
times long-pointed on one side of the stalle; ligula medium length,
with the upper edge rounded in outline, Vestiture of leaf-sheath
many soft setae. Vestiture of throat of sheath fine hairs on the
auricles and adjacent edges and face of the base of the leaf. Alost
important distinguishing characters the gshape and size of the modes
and buds, and the manner of growth of the leaves.

B-4596.—Habit erect to reclining, Length medium. Diameter
medium to large, variable, Shape of stalk usually siraight. Clolor
yellowish-green to reddish green, usually more red Just above the
node, sometimes having spots of reddish-brown; glaneous, especially
the lower portion of the nodes; having fine eracks in the epider-
mis. Internodes wmedimm to long, more or less flattencd; often larger
above than helow the node; typieally straight-sided, plimp; some-
times slightly tumid, sometimes subcomical ; often n typieal shoul-
der just above the node on the side opposite the one having the bud;
furrow medium depth. Nodes rather short; the depressed ring form-
ing the portion below the leaf-scur digtinet ; rudimentary roots shout
two vows. Buds typically large and coarge bhut varying with the
coarseness of the stalk, broad, obtuse to more or less acnte pointed;
the margin typieally wide, with straight edges and targe lohes; some-
times broadly ovate-acuminate in outline; occasionally starting and
standing out slightly from the stalk hut not producing sprouts.  ifo-
liage medinm in amount, dry leaves readily shed. Leaf medium to
broad, medium length, tapering into a point of medinm length. T.enf.
sheath flattened laterally at throat; auricles mediam to small; lignla
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medium length, with the upper edge rounded or shghtly depressed
in the center. Vestiture of leaf-sheath medinm stiff, fine and short
sotne. Vestiture of throat of sheath medium fine hairs on the auricles,
and adjacent edges and face of the base of the leat; sometimes finely
pubescent on the adjacent surface of the leaf. Most important dis-
tinguishing characters color and the form of the buds and the inter-
nodes.

B_-376.—Habit erect to recumbent. Length long. Diameter me-
dinm. Shape of stalk more or less curved. Color varying from
shades of greenish-red to straw color, and gometimes showing violet
or purple tints; very glancous. Internodes varying in length but
averaging about medinm; also varying wuch in shape, sonetimes
straight-sided and sometimes more or less tumid, mainly tumid on
the side opposite to the one bearing the bud, typically plump, and
slightly flattened lnterally; furrow medinm depth. Nodes medinm
size; the depressed ring coustituting the portion below the leaf-sear
distinct, deepest immediately below the Dbud; the upper portion
usually about the same size as the internode, and often larger than
the portion below; the leaf-scar adhering clogely to the stallk on the
_ side opposite the bud, but often projecting out prominently from
beneath the bud; rudimentary roots three or four rows. Buds vary-
ing in relative length and width, usually plump, typically almost as
hroad as long and hroadly ovate-acuminate to triangular in outline, ob-
tuse to medium acute pointed; margin medium width, typieally with
distinet lobes; may or may not start to expand on the standing stalk.
Toliage abundant, medium green in color, some of the dry leaves also
adhere to the stalk. Leaf mediwm width, medinm length, tapering
into a long point. Leafsheath slightly flattened laterally at the
throat; auricles medium size; ligula medium width, with the up-
per edge rounded in outline or sometimes slightly depressed in the
conter. Vestiture of leal-sheath a few setae in a line in ihe back.
Vestiture of throat of sheath medinw coarse hairs on the auricles,
adjacent edges of the base of the leaf, and sometimes fine hairs on
the surface of the base of the leaf. Most important distingnishing
characters color and the form of the internodes, and the buds.

Seeley Seedling.—Habit erect to inclining. Length long. Diam-
eter medium to small. Shape of stalk slightly curved. Color green-
ish-red, but varying in redness with the amount of sun-exposure; the
depressed ring of the nede below the leaf-scar glaucous. Internodes
medinm to long, almost round in cross-seetion; typically straight ov
slightly depressed from the hud upwards, hut more or less tumid on the
opposite side; furrow just pereeptible. Nodes medium size, typieally
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smaller below the leaf-scar than above it, longer on the side of the
bud; about three rows of rudimentary roots. Buds usnally having
started fo cxpand, projecting through the outer geales and standing
out from the stalk; before starting typically semi-elliptical to broadly
ovate in outlihe and adhering closely to the stalk; fairly plump; mar-
gin medinm in width; lobes inconspicuons, Foliage rather less thau
medium, medium to dark in color. Leaf narrew, medium length,
tapering rather gradually into a point. Leaf-sheath nearly round at
the throat, nsnally reddish in color; auricles medium size; ligula
medinm to short, with the upper edge rounded in cufline. Vestiture
of leaf-sheath medium stiff setae. Vestiture of throat of sheath me.
dinm coarse hairg on the anricles, and a few extending up ontoe the
adjacent edges and surface of the leaf, Most important distinguish-
tng characters color and the shape of the internodes and the buds.

B-3747.—Habit erect to inelining. Length long. Diameter me-
dium. Shape of the stalk straight. Color yellowish-green to red-
dish-green; more or less glaueous, especially the depressed ring form-
ing the lower portion of the node. Tnternodes flattened ; typieally
slightly larger in the upper portion, and with a tendency to be tumid,
especially the shorter internodes and on the side opposite to the bud ;
the side on which the bud occurs is almost straight immediately above
the bud, but often a little tumid just below the node; sometimes stag-
gered; furrow rather broad but shallow. Nodes medium size, the
portion above the leaf-scar longer on the side on which the bud is
attacked than on the opposite; rudimentary roots quite abundant
and distinet, in two or three rows: the depressed ring forming the
lower portion of the node narrow and shallew; the leaf-sear more
or less oblique and projecting from beneath the bud, ciliated with
more or less deciduous hairs. Buds Iarge or small, depending on
the size of the stalk; often short in comparison with their breadth,
triangular to ovate in outline, occasionally long and appearing
shrunken ; typieally obtuse or blunt pointed, and with a narrow
margin and having edges eonforming {o the shape of the bud. Foliage
meditm in amount, medium green in color. Leaf medinm to hroa d,
long, tapering into a long, acute point. Leaf-sheath distinetly flat-
tened laterally at the throat; auricles small; Tigula narrow, upper
edge either rounded, slightly pointed, or slight depressed in the cen-
ter. Vestiture of leaf-sheath many rather long and soft setae. Veg-
titure of throat of sheath hairs on auricles, adjacent edges of leaf, and
sometimes & few on the adjacent areas of the face of the leaf. Most
important distinguishing characters form of the buds and the inter-
nodes, and the ciliated leaf-scar. '
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B-3750. Habit erect to imeclining. TLength mediwn. Diameter
mecdinm. Shape of stalle straight to slightly eurved. Color greenish-
yellow, sometimes reddened on the upper internbdes; glaucous on
the lower portion of the node. Interncdes medium to long, slightly
flattened ; typically almost straight-sided, hut slightly tumnid on the
side opposite to the onc which bears the hud and a little larger on the
upper portion; slightly staggered; furrow shallow or uone. Nodes
wedinm to small, the portion above the leaf-scar medium to short and
longest on the side on which the hud is attached; two or three rows of
rudimentary roots; the lenf-scar and the portion helow it usually
somewhat oblique; the former projecting prominently from beneath
the bud. Buds medivm size; typically broadly trinngular in out-
line, having a wide margin with nearly straight edges; young buds
more or less broadly ovate; scales of fine texture. The charvacteristic
buds of this varviety are those occurring more or less frequently on
the upper part of the stalk, the margins having slightly increased in
length and width. Woliage medinm abnndant, medinm green in color.
Leaf medium widih, long, growing sewi-erect, tapering into a long
point. Leaf-sheath Aattened at the throat; auricles small, sometfimes
acnte-pointed on one side of the stall; ligula short, with the upper
edge rounded or slightly depressed in the center. Vestiture of lea £
sheath many setae which are long, rather soft, and not closely ap-
pressed. Vestiture of throat of sheath mediwn cearse hairs on the
edges of the base of the leaf and the aaricles, and sowetimes fine hairs
on the surface of the hase of the leaf. Most important distingnishing
characters the form of the internodes and of the buds.

B-33%0.—Hubit erect. Length medimm to long. Mameter me-
dium. Shape of stallkk unsually straight. Color reddish-green to
green; more or less glancous. Internodes nearly round in cross-see-
tion; sides typically nearly straight, but the longer internodes larger
above the node than helow it, and sometimes slightly constriefed;
often curved in above the bnd and correspondingly tnmid on the op-
posite side; furrow shallow and inconspicuous. Nodes medium size;
rather larger above the leaf-scar than helow it and largest on the
bud side; below it a depressed ring of medium dimensions; rudi:
menfary roots large and prominent, in two fo four rows. Buds rather
small, nsually adlhering clogely to the stalk; margin typleally sub-
ovate to aeute in ouiline of wedinm width and conforming to the
shape of the bud. Foliage wedinm abnundant, medium green in
color. Leaf wedimn to narrow, sub-erect, tapering into a long point.
Teaf-sheath somewhat flattened at the throat, slightly glaucous; auri-
eles medium to large; ligula medimm in width, with the upper edge

134



slightly depressed in the center. Vestiture of leaf-sheath none. Ves-
titure of throat of sheath mediwm soft hairs on and adjacent to the
aurieles; algo sometimes slightly pubescent on the face of the bage
of the leaf. Most important distinguishing characters the form of
the internodes and the buds.

B-7169.—Habit erect. Length medium. Diametor medium.,
Shape of the stalle nsually straight. Color yellowish-green to red-
dish-green, having a somewhat glossy surface and sometimes with
a fow fiue eracks in the epidermis; the lower portion of the node
sometimes glaucous. Internodes medium length, mnearly round in
eross-section ; typically almost straight-sided but a little tumid on
the side opposite the bud; the lower portion often slightly the largest
and becoming smaller until the node is reached; furrow none or
very shallow. Nodes medium size; alinost uniform in length around
the stalk, but the portion above the leat-sear sometimes longer, and
that below a little shorter on the bud side, the leafscar then being
set at an angle; three or four rows of rudimentary roots, which show
as white points. Buds regular in shape; typically ovate to acute in
outline and acute-pointed ; usually flat against the stalk but ocea-
sionally slightly prominent j Mmargin narrow, with the edges straight
or conforming to the shape of the bud; lobes small; scales of fine
texture. Foliage abundant, medimm green in color. = Tseaf medinm
to narrow, medium length, sub-erect, tapering into a medinm long
point. Leaf-sheath flattened laterally at the throat ; auricles medium
to small ; ligula medium length, with the upper edge rounded to sub-
elliptical. Vestiture of leaf-sheath a band of setae on the back,
rather long and medinm stiff. Vestiture of throat of sheath medinm
fine hairs on the auricles, adjacent edges and face of the leaf, and
sometimes a few behind the ligula. Most important distingunishing
characters color and glossy appearance, and the form of the inter-
nodes and the buds,

B-3405. -Hahit erect to inclining. Tength medium +o long,
Diameter medium. Shape of stalk nearly straight. Color reddish-
green, being reddest in the upper internodes and where exposed to
the sun; often glaucous on lower portion of the node. Internodes
medinm length, slightly flatiened, typieally slightly tumid on the
side opposite the one which bears the bud, and sometimes a little sub-
conical ; often slightly staggered; furrow shallow but usually broad.
Nodes medium size; leaf-scar often oblique and usually projecting
prominently from beneath the bud; the portion above the leaf-sear
rather long; the depressed ring forming the portion below medium
width and shallow, excepting immediately below the bud where it
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is deeper; two or three rows of rudimentary roots. Buds typically
having started to expand on the standing cane and projecting from
the stalk; hefore starting semi-elliptical to broadly ovate in outline ;
margin narrow in the young buds but appearing wide in the older
ones, typically semi-elliptical pointed; lobes inconspieuous; soue-
times slightly barbate at the point aud barbellate on the sides. Fo-
linge medinw to seant, medivm green in color, dry leaves welk shed.
Leaf medium to narrow, long, tapering into a lopg and fine point.
Leaf-sheath almost round at throat, slightly glaueous; auricles medinm
to large; lignla medium width, with the upper edge either rounded in
outline or slightly depressed in the center. Vestiture of leaf-sheath
wany setae, which are rather long and medium stiff. Vestiture of
“throat of sheath long and medium course hairs on the aurieles and
adjacent edges of the leaf, and sometimes a few on the adjacent areas
of the face of the leaf. Most important distinguishing characters the
form of the buds and the internodes.

D-117.—Habit ereet. Length long. Diameter medium, Shape
of the stalk straight. Color light green to yellowish-green. Inter-
nodes meditnm to long, slightly flattened; typically straight on the
side opposite to the one on which the bud oceurs, but on the bud
side lareest at the base and extending up mearly straight from that
point; sometimes slightly constrieted above the enlargement at the
base; furrow, when present, shallow but rather broad. Nodes large,
typically largest on the hud side above the leaf-sear; often a slightly
prominent ring at the line of union with the internode above; leaf-
sear projecting prominently from beneath the bud; rudimentary
roots many and cloge together, in three or four rows. Buds typically
broadly-ovate to triangular in shape and wedium acute-pointed ;
margin medium to narvow, and uniform in width with the sides
of the bud; lobes inconspicuous or none; sometimes bearded at the
point and barbellate on the sides. These buds gsometimes start to
expand on the standing stalk, but they do not become prominent ;
the sprout from the bud is plump and medium obtuse pointed.
Foliage medium in amount, medinm green in color, some of the dry
leaves are retained. Leal medjum in width, medinm length, tapering
into a medium long point. Leaf-sheath slightly flattened laterally
at the throat; auricles medium size but sometimes long-pointed on
one side of the stalk; ligula short, with the upper edge cither rounded
or slightly depressed in the center, Vestiture of leaf-sheath a few
medium soft setae. Vestiture of throat sheath long hairs on the auri-.
cles, adjacent edges of the leaf, and sometimes finer hairs on the
adjacent surface of the base of the leaf; also more or less pubescent:
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on the face of the base of the leal. Most important distinguishing
characters the shape of the internodes, nodes and buds.

D-109.—Habit inclining to recumbent. Length medium to long.
Diameter medinm. Shape of the stalk curved. Color dark purple
to greenish-red; abundantly glaucous. Internodes medinm to long,
slightly flattoned; typieally tumid, especially so in the lower part,
making them sub-conieal; furrow shallow or impereeptible.  Nodes
medium to small, regular in shape; ustally as darlk or darker than
the internodes, when on the lower part of the stalk, but lighter and
greener above; two or three rows of rudimentary roots. DBuds nearly
all having started to expand on the standing stalk; seales usually
lighter in eolor than the shoot; the young buds typically plamp, fairly
uniform and ovate to oval in outline; margin narrow, and in the
young buds, semi-clliptieal at the point; having inconspicuons lobes
on the sides; slightly bearded at the tip. Folinge abundant, dark
in eolor. Leaf medinm to broad, medium length, gradually tapering
mto a fine point. Leaf-sheath compressed laterally af the throat,
reddish in color, very glaneous; auricles medivm size, sometimes long-
pointed on one side of the stalk; ligula short, with the upper edge
more or less pointed in the eenter. Vestiture of leaf-sheath a fow

- setae in & narrow line on the back, Vestiture of throat of sheath soft
hairs on the auricles and adjacent edges of the leaf, and sometimes
pubescent on the surface of the base of the leaf blade. Most import-
ant distinguishing characters color and the form of the internodes
and the buds.

D-625,—Habit erect. Length medimin to long. Diameter large.
Shape of stalk usually straight. Color light yellowish-green to vel-
low; reddish brown rings at the upper [imit of the nodes, especially
on the upper portion of the stalk; the portion of the node below
the leaf-scar glaucous. Internodes medium to long, nearly round
In eross-gection; the sides typically ncarly straight but sometimes
slightly constricted and sometimes a little tumid on the side opposite
the bud; sometimes a little staggered; furrow broad but shallow.
Nodes medimin to large; the portion above the leaf-scar long and
usnally as large, or larger, in diameter than the internode ahove;
rudimentary roots rather far apart, in two or three rows; the de-
pressed ring forming the portion below very shallow. Buds large
and-quite uniform in shape; typically plump and broadly triangular
to ovate in outline; margin medium to narrow and conforming to
the shape of the bud; often bearded at the apex and barbellate on
the sides of the margin. Foliage medinmn to scant, color medium
green. Leaf medinm width, medinin length, sub-ereet, tapering into
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a fine point medinm abruptly. Leafsheath nearly round at the
throat; auricles small; lignla medium length, with the upper edge
usually rounded, but sometimes slightly pointed, and sometimes
slightly depressed in the center. Vestiture of leaf-sheath many soft
setae.  Vestiture of throat of sheath medivm fine hairs on the aunricles
and adjacent edges of the leaf, and sometimes behind the Hgula; sowmc-
times finely pubescent on the face of the base of the leaf. -DMost im-
portant distingnishing characters form and size of the internodes and
buds, and the brown ring on the node.
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EXPLANATION OF PLATES.:
Prats X.

Fig. 1.—A bud of Yellow Caledonia eane, showing a narrow, uniform margin,
without lobes, and a barbate apex. X abount 314.

Fig. 2—A Tud of B 208, showing a margin with large lobes and a barbate
apex. X about 3,

Fig. 3—A bud of the same variety, oxpanded, showing.the globoid point.
¥ about 3.

Fig. 4—A portion of the leaf-sheath of Cavengerie eane, showing setae,
X about 334.

Fig. &.—The ciliated leaf-sear, ocemrring on B 3747, B 1355 and B 1356.
% about 6.

PLaTE XI,

Fig. i.—Otaheite. Distinguished by its somewhat tumid internodes amd its
sub-eliptical to ovate buds. X about 24.

Fig. 2—Rayada. Distinguished by its stripes and the broadly ovate to ovate-
acuminate buds. X about .

Prate XTI

Fig. 1.—Crystalling, Distinguished by its glaucougness, its typieal plump
internodes and its broadly ovaie-acuminate to triangular buds. X shout %,

Pig. —Yellow Caledonia. Distinguished by its ahmost eylindriesl inter-
nodes and the fine eracks in the epidermis of the internodes. X about 3.

PraTe XIIT.

Fig. 1—B 247, Distinguished by its long ovate to oval buds, and the
light-colored blotehes on the internodes. X about 5.

Fig. 2—B 3412, Distingnished hy the medinm thin stalks and the promi-
hant expanded buds, X about %. s

Prate XIV.

Fig. i.—B 208. Distinguished by its plump internodes, the shoulder above
the node, and the expanded, globoid buds. X about 5.

Fig. 2—B 6450, Distingnished by the shape of the internodes and the ovate’
to triangulay buds. X about 24.

Prame XV,

Fig. 1.—B 3859, Distingnished by the more or less staggered and tumid
internodes and the plump, expanded buds. X about 24,

Fig. 3—D 4596. Distinguished by its straighi-sided, nlmost eylindrieal in-
ternodes, and the wide margin and large lobes of the buds. X about 54,
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PraTe XVI,

ig 1.—B 3747. Distinguished by the shape of the internodes and its eiliated
jeaf-sear. X about %.

Fig. 2—B 7169, Distingnished by its glossy surface, the almost straight-
pided internodes and the regular, ovate to aente buds. X abomt 3.

«Prare XVII.

Fig. 1—B 3405. Distinguished by its slightly tumid to sub-conical iwter-
“nodes and it broadly semi-eliptieal to broadly ovate, usually cxpanded, bude,
K about 323. .

Fig. &—D 117, Distingnished by the large nodes, the shape of the inter-
nodes and the broadly ovate to triaugmlar buds. X abhout 34.

Prare XVIIL.

Fig. 1—D 109, Digtingnished by the tomid or sub-conical inkernodes and
the usually expanded buds, X about .

_ Fig. 2—D 625. Distingaished by the thick, erech-growing stalks, its almost
cylindrical internodes, the hyown ring om the.uodes, aund the regular, plamp
broadly ovate to triangular buds. X about 3.

140 -



PLATE X.
CHARACTERS OF VARIETIES OF SUGAR OANE.

Fig. 2.

Fig, 3.







PLATE XI.

SUGAR-UANE VARIETIES OF PORTO RICO.
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Fig. 2.







_ PLATE X11. _
SUGAR-CANE VARIETIES OF PORTO RICO.







- PLATE XIII
SUGAR-CANE VARIETIES OF PORTO RICO.
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Fig. 1, .







PLATE XIV.
SUGAR-CANE VARIETIES OF PORTO RICO.

Fig. 1.
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PLATE XV,
SUGAR-CANE VARIETIES OF PORTO RICO.
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PLATE XVI.
SUGAR-CANE VARIETIES OF PORTO RICO.
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_ PLATE XVII
SUGAR-CANE VARIETIES OF PORTO RICO.
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PLATE XVIII,
SUGAR-CANE VARIETIES OF PORTO RICO.
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